Botanical Garden of the Polish Academy of Sciences in Warsaw - the research centre for plant diversity conservation, evaluation and utilization by Jerzy Puchalski
Human and Environmental Sciences Vol.10' 185 ~ 193 (2001) 185 
Botanical Garden of the Polish Academy of Sciences in Warsaw-
the research centre for plant diversity conservation, 
evaluation and utilization* 
Jerzy Puchalski 
Botanical Garden - Centre for Biological Diversity Conservation of the Polish 
Academy of Sciences, Prawdziwka 2, 02-973 Warsaw, Poland 
e-mail: obpan@ikp.atm.com.pl 
INTRODUCTION AND HISTORY 
The Polish Academy of Sciences is the leading governmental institution for the 
organisation of scientific research in Poland, which is carried on in 84 research units 
- institutes, centres, independent departments or stations. One of them is the 
Botanical Garden, located in Warsaw. There are 7 divisions for all areas of science in 
the Polish Academy and Botanical Garden is a member of Division V for Agricultural, 
Forestry and Veterinary Sciences. 
Botanical Garden was established in 197 4 as an independent research unit of 
the Academy of Sciences but till that time was acting from 1970 as the Department 
for Crop Germplasm Conservation of the Institute of Plant Genetics. In the years 
1970- 1977 all laboratories and collections were located in Skierniewice (ca. 70 km 
south - west from Warsaw). In the years 1977 - 1980 the first new laboratories were 
opened in Powsin- a suburban area of Warsaw City. Also the first piece of land- 40 
hectares was owned by the Polish Academy of Sciences for botanical garden 
displays, collections and experimental plots. The garden was located in the southern 
border of city area (about 23 km from Warsaw downtown), close to the town 
Konstancin-Jeziorna on arable land with small parts of natural forest in the northern 
part, where garden is surrounded with the Nature Reserve "Kabacki Forest" and 
Recreation Park Powsin. The land is flat, however there are 3 ravines on the slops. In 
the future plans the area of the botanical garden could be extended up to 180 
hectares. In the years 1977 - 1980 the first trees and shrubs were planted in section 
of arboretum. Other displays and collections were organised in the years 1980 -
1989 on the area ca. 25 hectares. On May 12th 1990 botanical garden was opened 
for public visitors. The years 1990 - 1995 were devoted to development of new 
laboratories, especially for biotechnology, molecular biology and seed biology with 
seed bank for natural flora and crop plants. In 1995 the Education Centre for Nature 
and Ecology was opened. In last 6 years new ornamental gardens were opened for 
public visitors- a big perennial garden, bulb garden and rose garden. Presently new 
modern greenhouses (1.300 m2) for tropical, subtropical and desert plants are under 
construction. In the year 2003 a big rock garden devoted to the Polish mountainous 
plants will be opened. 
·This paper is based on the lecture given at Tezukayama University on November 7, 2001. 
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ORGANIZATION 
Botanical Garden of the Polish Academy of Sciences is the special institution 
of rather broad activity. From on side is the research institution on plants in the areas 
of botany, plant physiology and biochemistry, genetics, molecular biology, 
biotechnology, ecology and horticultural sciences. On the other hand garden serves 
to the public as an institution for popularization of the knowledge about plants, 
education centre and recreation place. 
In 1997 the Presidium of the Polish Academy of Sciences has changed the 
name and statue of the unit to: Botanical Garden - Centre for Biological Diversity 
Conservation. This new name seems to be better comprising such broad and diverse 
activities. 
There are 5 research departments in the structure of garden and the centre: 
• Department for Conservation and Evaluation of Plant Diversity (head: Prof. Dr. 
Jerzy Puchalski) 
• Department of Plant Biotechnology (head: Prof. Dr. Jan Rybczynski) 
• Department of Applied Ecology (head: Dr. Wojciech Dmuchowski) 
• Department of the Biodiversity Conservation of Upper Silesia (head: Prof. Dr. 
Wieslaw Wloch) 
This department is located out of Warsaw, presently in Raciborz in Upper 
Silesia Region (south-west Poland) and its main task is to organise the new 
Silesian Botanical Garden near Katowice. 
• Department of Botanical of Horticultural Collections (head: Wieslaw Gawrys, 
M.Sc., Chief Curator) 
There are 111 people employed in the Botanical Garden, 38 in research 
departments, 34 in garden departments and 39 in administration and technical 
services. 
The staff is following: 
• Professors and associate professors 5 
• Assistant professors 12 
• Research specialists 16 
• Ph.D. students 5 
• Curators and gardeners 34 
• Education officers 2 
• Librarian 2 
The founder and a first director of the Botanical Garden was Prof. Dr. 
Boguslaw Molski, who passed away on March 26, 1989. From that time till today the 
director of the Garden is Prof. Dr. Jerzy Puchalski. The chairman of the Board of 
Trustees (Scientific Council) were Prof. Dr. Szczepan A. Pieniazek ( 197 4-1990) and 
Prof. Dr. Emil Nalborczyk (1990- 2002). 
RESEARCH TOPICS 
The research of the garden and centre is focused on the broad studies on 
plants diversity conservation, evaluation and utilisation and includes for example: 
187 
1. Monitoring and conservation of Polish flora diversity 
In Poland there are 418 plant species of vascular plants listed as endangered. 
In the last edition of Polish Red Data Book of Plants (2001) 296 species were 
described. The new law acted from 2001 protects fully 228 and partly 42 species of 
vascular plants and 43 species of lower plants (mosses, fungi and lichenes). The 
main goal of botanical garden is to study the biology and distribution of endangered 
plants, to collect them from natural localities and protect them in the garden 
collections in so called ex situ conditions. Endangered plants of Polish flora are 
preserved as garden collection in semi-natural habitat or in seed bank. Botanical 
Garden has a modern gene bank for long-term storage in cryogenic conditions (in 
liquid nitrogen) of seeds, spores and tissues. Thanks to the research studies 251 
species of Polish vascular plants were collected. Some of them were listed as extinct 
in the wild, for example the Polish endemic plant Cochlearia polonica (Brassicaceae) 
extinct on a single primary locality, but saved in botanical garden collection and in 
seed bank. Some studies also include reintroduction of threatened plants into natural 
localities, for example 3 mountainous rare plants: Astragalus penduliflorus, Pulsatilla 
slavica and Dryopteris villari. 
2. Natural flora of Warsaw and synantropic flora of Polish botanical 
gardens 
For example 111 species of vascular plants were found on the roofs of the 
Palace of Culture and Sciences - the tallest building in Warsaw. Many species of 
alien origin were described in the Polish botanical gardens, like Sedum hispanicum or 
Euphorbia maca/uta. Totally 1042 species of synantropic plants were noted in 8 
botanical gardens. 
3. The resources of natural and ornamental plant in country home gardens 
In eastern and south-eastern Poland still the local and traditional plants are 
cultivated in country home gardens. Among 255 taxa of ornamental plants grown 
there 83 could be treated as old, locallandraces. 
4. Diversity analysis and biosystematics of wild and cultivated plants with 
the use of molecular markers 
The studies includes population genetics of endangered plants as in situ and 
ex situ populations, for example Cochlearia polonica and Corydalis pumila analysed 
by means of several molecular markers, especially RAPD and AFLP markers. DNA 
markers are applied also for the studies on systematics of Secale L. and Malus L. 
species and cultivars. 
5. Collecting, preservation and evaluation of the germplasm of selected 
crop plants 
Botanical Garden has collected several agricultural and horticultural genetic 
resources, however the main studies were devoted to rye (Secale L. spp.) and apple 
trees (Malus L. spp.). 
The collection of the genus Secale is the biggest one in the world and 
comprises 2.151 taxa represented by wild Secale species, local landraces, primitive 
and cultivated forms of winter or spring rye. The Seca/e collections of the garden was 
developed in close cooperation with the research units of Agricultural Research 
Service of the United States Department of Agriculture, especially with the National 
Seed Storage Laboratory in Ft. Collins, Colorado and the National Small Grain 
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Collection in Aberdeen, Idaho. Many valuable seed samples were collected during 
expeditions to Turkey, Pakistan and Transcaucasia. 
The whole Secale collection was multiplied and evaluated in field conditions 
and the data were listed in the USDA database for plant genetic resources GRIN. 
Seeds are stored in three places in cold storage: in Warsaw ( -30°C) and in Aberdeen 
(-20°C) and in liquid nitrogen tanks (ca. -160°C) in Ft. Collins. 
Rye seeds after long-term preservation in gene bank were used for the studies 
on the effects of natural ageing on genetic structure of populations by means of 
isozymes, storage proteins and DNA markers (RAPD and AFLP). 
Rye collection is also widely used as a source of the genes valuable for the 
breeding of new cultivars, especially dwarf and hybrid cultivars. The genetic mapping 
of dwarfness genes and cytoplasmic male sterility genes was done by AFLP markers. 
The second important collection of economic germplasm is genus Malus L. 
represented by 48 wild species and 261 old cultivars of apple trees (cultivated before 
1930). The oldest cultivars originated from 171h century. Two hundreds and four apple 
cultivars were identified, evaluated and listed in special catalogue in internet. Also 
Malus collection is used for biosystematic studies by means of molecular markers. 
The apple trees are planted in the garden orchard, however the preliminary studies 
were done on the cryopreservation of the buds. 
Several studies were also carried on watermelon genetics and breeding and 
on the evaluation of some ornamental plants collections, especially on irises, roses 
and perennials. 
6. Manipulation of plant organism by the use of biotechnological 
techniques 
These studies include: 
• somatic embryogenesis of dicotyledonous plants, for example lupines 
and gentians, including suspension cultures 
• genetic transformations of cereals and legumes (rye, wheat, lupines) by 
mean of Agrobacterium plasmid technique, electroporation and DNA 
gun 
• micropropagation of ornamental plants with the special emphasis to 
tree ferns. The in vitro sporophytes and gametophytes were obtained 
from single spores. 
• cryopreservation of tissues of vegetativelly propagated ornamentals for 
example Leucoium, Gentiana. 
7. The use of plants for environment pollution studies 
These studies include the observation on the growth and development of trees 
in urban and industrial habitats. The accumulation of chemical pollutants like sulphur 
dioxide, nitrate oxides, metals (including Pb, Cd, Cr, Hg, As), ozone is analysed in 
the leaves and is related to the wood anatomy. Since 1973 the observations on the 
growth and development of trees planted along the main streets in the downtown of 
Warsaw were done and it was noted, that 45% of trees have died because of injuries 
caused by air and soil pollution. 
The second part of these studies aims on the use of plants for the 
bioindication of air and soil pollution. For example Scots pine (Pinus sylvestris) was 
used to produce the maps of the distribution of pollution by S02 and metals in whole 
territory of Poland. The moss-bag method based on the accumulation of heavy 
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metals in peatbog moss Sphagnum recurvum was applied for drawing the precise 
local pollution maps in different areas of Warsaw City. 
8. Functional and developmental plant anatomy 
These studies are devoted mainly to morphogenesis of phloem system in 
woody and herbaceous plants and to cambium formation and differentiation of some 
trees and shrubs. A new model of multilevel cambium rearrangement in the early 
stages of development was described. 
PLANT COLLECTIONS 
The plant collections are used in the garden for displays opened for public 
visitors as well as for research and conservation purposes. Totally the number of 
plant taxa is now close to ten thousands (exactly 9.902 of plant species and cultivars 
are listed in the Index Plantarum). 
About 75% of then are planted outdoor for garden displays located on ca. 28 
hectares or indoor on ca. 2. 000 m2 of greenhouses. 
The main collections include: 
• Flora of Poland - 584 species with 155 species protected by law and 96 
species listed as endangered. There are several displays devoted to the 
different habitat type of Poland and planted according to plant communities. 
Presently a big rock garden in under construction, which will show all levels of 
vegetation of the mountains in the Polish range of Carpathians (Tatra, Pieniny, 
Beskidy and Bieszczady Mts.). 
• Dendrological collections of ornamental trees and shrubs planted as 
arboretum section of the garden, totally 2.299 taxa. There are three main 
groups of plants: conifers with the special emphasis to dwarf and slowly 
growing forms, Ericaceae plants (555 taxa), especially evergreen 
rhododendrons and azaleas, heath (Erica) and heather (Gal/una), with some 
other genera like Pieris or Kalmia. In arboretum some rare plants are grown 
like, so called, Franklin tree (Franklinia alatamaha), American endemic tree 
extinct in the wild in Georgia State at the end of 18th century. Very interesting 
studies were done thanks to observation in the garden of the growth of 
mountain pine (Pinus mugo) collected in High Tatra Mts. Among over 3.000 
plants the dwarf and very dense forms were selected and later propagated in 
the nurseries of the garden as new cultivars of mountain pine. Very attractive 
for visitors is the collection of magnolias (including 62 taxa of sp.ecies and 
cultivars) blooming in early spring (April- May). · 
• Ornamental gardens, totally 2.158 taxa of herbaceous ornamentals. They are 
displayed as different ornamental gardens devoted to perennials, bulbs with 
irises and roses. The biggest is collection of perennial ornamentals with 1.034 
taxa, including 158 taxa of daylilies (Hemerocal/is) and 66 taxa of plantain lilies 
(Hosta). The second ornamental garden was organised as a display of 
ornamental bulbs and irises. The collection of Iris species and cultivars 
represented by 403 taxa is the leading collection in Poland. Among them some 
rare Iris species were planted like yellow flag iris (/. pseudoacorus), Siberian 
iris (1. sibirica), stool iris (1. amphylla) or grass iris (/. graminea) - a species 
extinct in the Poland in the natural habitat. Among bulbs the richest are 
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collections of lilies (121 taxa) and ornamental garlics represented by 87 taxa of 
Allium. The smaller groups are tulips, gladioluses and dahlias. Two years ago 
a new ornamental garden- a rose garden was organised. Already 269 taxa of 
roses were planted. The special emphasis is devoted to old cultivars and so 
called botanical forms of roses. 
• Horticultural economic plant collections contain 1.224 plant taxa: 344 taxa 
of aromatic and medicinal plants, 213 taxa of rare or less known vegetables 
and 667 taxa of trees and shrubs with eatable fruits (pomological collection). 
The most valuable is collection of 261 old cultivars of apple trees, which were 
cultivated in historical territory of Poland from 17th century till1930. 
• Tropical and subtropical plants grown in the greenhouses on ca. 2.000 m2. 
Among them are tropical epiphytic species, tree ferns and economic plants like 
Citrus taxa, Arabian coffee or Chinese tee. Very attractive for visitors are rich 
collections of camellias, bougainvileas and fuchsias. Totally 1.378 taxa of 
indoor plants are listed in botanical garden collections opened for public 
visitors. A new modern greenhouse (ca. 1.300 m2) is under construction and 
will be opened in the year 2003 and it will host rich collections of ferns and 
succulent plants. 
PUBLIC ACTIVITIES 
Botanical Garden is opened for public visitors in spring, summer and autumn 
season (from April 1st till end of October). 
During blooming of different plants the special events are organised, like 
Magnolias Days, Rhododendrons Days or Irises Days. Usually these events are 
connected with plant exhibits and fairs for home gardeners as well as outdoor 
concerts. From mid May till mid September every Sunday the visitors could listen 
piano concerts, when the famous musicians are performing classical themes. Also 
the botanical garden is very active in the promotion of art and in the old mansion 
house an art gallery is opened for visitors. The gallery presents landscape 
paintings, art photography or garden sculptures. Very often the pieces of art 
originated from the botanical garden and were realised in open - air by the artists 
especially invited to the garden. 
Annually the botanical garden is visited by ca. 150 thousand visitors, among 
them by many school groups. 
In 1995 in the botanical garden a special education centre for nature and 
ecology was opened, which serves to school and university students. The centre 
has very broad programme of education including botany, gardening, nature and 
environment conservation. For students and school children the different activities 
are organised like lectures, lessons, workshops, courses or field excursions 
devoted to several topics. Also special courses on biology education are 
organised for school teachers. Annually over 800 students groups are hosted in 
the botanical garden. 
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The view on the building of education centre for nature and ecology 
through perennial garden. 
The ex situ site in botanical garden of Cochlearia polonica- the Polish 
endemic species extinct in the wild on primary locality. 
An orchard of old apple cultivars. 
The flowering Franklin tree (Franklinia a/atamaha) in the botanical 
garden arboretum- species extinct in the wild 200 years ago. 
Variation of the shape of mountain pine shrubs (Pinus mugo) originated 
from High Tatra Mts. The selected dwarf forms were used for nursery 
propagation. 
The collection of rhododendrons and azaleas during full blossom in late 
May in botanical garden arboretum. 
The collection of irises with the botanical forms in the front. 
The general view on perennial garden and rock garden. 
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